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We are developing a UCN source for n
EDM, because it has high UCN density.
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NNbar workshop 2002

For the measurement of
oscillation time of 3Xx10° s

we need 1.2X107 UCN/s

Possibility of He-II
for high production rate
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M.R. Gibbs et al. (1999)

UCN production
in He-1II

Coherent inelastic neutron
scattering in He-II

neutron
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Born approximation
d*0/dQdw
= k/k; a’ S(Q,W)
a: coherent scattering length
Golub and Pendlebury




UCN production rate

P = [ Geon(E*—E) dE Nue Dr(E*)

=
‘IO 0-coh(E*_'E) dE o Ec3/2
Ec: maximum UCN energy (limited by Fermi potential)

Dy(E*) : n flux at E* « proton beam power
beam power limited by Yy heating
UCN loss depends on temperature

P ~ 2x10° ®,/cm3/s x V(He-II)cm?3 (Golub)
Cold n flux @, = 1.7x10"3 n/cm?/s for 200kW p (Monte Carlo)
— 3.3 x 108 UCN/s




UCN loss rate
l/Ts

Ts < (1/The-11)’

Golub

Ts = 4.8 s at 1.6 K
l1sat 2K




Y heating in H-1II

100 W at a 200 kW of p beam power (horizontal)

1.2X10* m3/h “He pumping at 1.6 K
helium liquefier has few 100 W

Cooling power « latent heat of vaporization
+ Pe (vapor pressure) - dV/dt (pumping power)
n (mol) = PV/RT

latent heat, Pine latent heat, Pspe

34.5 J/mol, 3 Torr

90 J/mol, 6 Torr

90 J/mol, 25 Torr
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QOur UCN source 2007
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UCN production with a proton pulse of 1s
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with the annular disk
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UCN production with a proton pulse of 60 s
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UCN density by 390W p beam

UCN
valve || Vav = 3.1 m/s at Ec = 90 neV

0=|!_
UCN flow rate = 1/4 - pvaS
count rate = 1/4 - pvaS4- € = 409 counts/s
Sq = 0.5%m cm?, € = 0.68
p = 10 UCN/cm3

- d‘iaf assuming statistical distribution
Gl 1.2x10% UCN / 36 liter
Ec - 90 neV
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UCN production rate in He-II
for NNbar

1.2x10° UCN/30 s (present exp)

X8 » o2 X 8 X 1.3
(200kW) (horizontal) (D2) (E. 250neV)

= 4.2 x 108 UCN/s >> 1.2X10” UCN/s for TnNbar 3X10° s ?

Production rate predicted
3.3 x 108 UCN/s
2x107% &, /cm3/s x V cm3 (V: He-II volume) by Golub
&, = 1.7x10'3 (n/cm?/s) for V = 10* (cm3) by Monte Carlo







